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1. MANUAL 

I 1. PURPOSE 

The purpose of this document is to establish approved procedures 
for obtaining core samples of pond and reservoir bottom sediments 
using hand-held corers, gravity corers, US-BMBO, and dredge bottom- 
material samplers. Sample collection, preparation, and 
preservation are described herein. 

I 2 .  SCOPE 

This procedure will be used to obtain bottom sediment samples from 
ponds located on the Rocky Flats Plant (RFP) and reservoirs located 
off plant site, The devices used to obtain these samples are 
gravity corers and hand-held corers, for obtaining core samples of 
bottom material, and US-BMBO and Eckman Grab (dredge) samplers for 
obtaining grab samples from the top several centimeters of pond and 
reservoir bottom sediments. Sample collection and preservation as 
well as other data-collection activities associated with bottom 
material sampling are addressed herein. Procedures described 
herein provide detailed instruction of general procedures described 
in SOP SW. 6, Sediment Sampling. Therefore, this SOP should be used 
in conpction with SW.6 as appropriate; depending on the type of 
sample desired, 

1 0 
3 REFERENCES 

3.1 Primary Referenoes 

3.1.1 5-21000-ADM-F0.02, Transmittal and Field QA 
Records. 

3.1.2 3-21000-ADM-17.01, Quality Assurance Records 
Management. 

3.1.3 5-21000-ADM-F0.03, General Equipment 
Decontamination 

3.1.4 5-21000-ADM-F0.04, Heavy Equipment 
Decontamination 

3.1.5 5-21000-ADM-F0.06, Handling of Personal 
Protective Equipment 

a 856D0160.004 
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3.1.6 5-210000-ADM-F0.07, Handling of 
Decontamination Water and Wash Water 

3.1.7 5-21000-ADM-F0.09, Handling of Residual 
Samples 

3.2 Seoondary Referenoes 

3.2.1 Benthos Corporation Instruction Manual for the 
Benthos Model 2171 Gravity Corer 

3.2.2 Guy, H.P., and Norman, V.W., 1982, nField 
Methods for Measurement of Fluvial Sediment,n 
Techniques of Water-Resources Investigations 
of the U.S. Geological Survey, Book 3, Chapter 
C2, GPO, Washington. 

3.2.3 

3.2.4 

3.2.5 

U.S. Geological Survey, Water Resources 
Division, Colorado District, 1992, oral and 
written communications. 

EM Department Environmental Requirements 
Manual, 1-21000-ERM-SW. 02. 

Edmondson, W.T. and Winberg, G.G., 1971, "A 
Manual for the Assessment of Secondary 
Productivity in Fresh Waters," Allard and Son, 
Ltd, Bartholomew Press, Osney Mead, Oxford. 

3.2.6 Ben Meadows Company 1992 Catalog. 

3.2.7 Welch, P.S., 1948, nnLimnological Methods," 
McGraw-Hill, New York, pp 176-178. 

4 .  LIMITATIONS AND PRECAUTIONS 

4.1 Personnel shall consider the potential hazards of boating 
and mechanical hazards of working with heavy equipment 
such as weights, cables, reels, and pipes. Personnel 
shall not put themselves or others at undue risk. 

4.2 Personnel who implement this procedure must be physically 
capable of hoisting a 150 kilogram sampler using a USGS 
E-type sounding reel and 6 foot boom. 

\ 
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I 5.  PREREQUISITES 

5.1 Personnel shall be familiarized/trained in implementing 
this procedure and with the use of the equipment 
described herein prior to implementing the following 
procedures for sample collection. Personnel logging 
cores will be trained as required by 5-21000-OPS-GT.01. 

5.2 Personnel engaged in the activities described by this 
procedure shall be instructed in safe boating practices; 
including the use of personal floatation devices (PFD). 

5.3 Obtain Core Sample Data Form(s) (CSDF) and/or Sediment 
Sample Collection Form(s) (SSCF) . All sections of the 
form must be completed. 

6 . INSTRUCTIONS 

6.1 core samlinu : tarue Gravity corer 

6.1.1 Initiation of the Core sampling Aotirity 

NOTE 
A large gravity corer might not b8 appropriate for 
coring a small, shallow pond 8uah a8 an RFP 
detention pond. In this oas8, a hand-hald, 18ro- 
contamination corer is used (see Seation 6.2). 

6.1.1.1 If a grab sample is require go to Section 
6.3. This type of sample requires a 
Sediment Sample Collection Form (SSCF) 
rather than the Core Sample Data Form 
(CSDF) required for core samples. 

6.1.1.2 Review the CSDF(s) to determine if it is 
complete and the locations are clear. If 
not contact your supervisor or designee 
for additional information and revise the 
CSDF(s) as needed consistent with the 

Quality Assurance Records Management. 
The Sample Tracking Representative will 
assign the unique datasheet numbers. 

requirements of 3-21000-ADM-17.01, 

\ 
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6.1.1.3 If the CSDF(s) do not have a unique 
sample number record one on the 
datasheet. If no other instruction are 
provided this number can be generated per 
Appdendix 8. 

6.1.1.4 Record your name and the date on the 
CSDF(s), if not already present. 

6.1.1.5 If a small shallow pond is to be sample 
go to Section 6.2. 

6.1.2 Equipment Preparation and Assembly 

6.1.2.1 Obtain the coring equipment. Typical 
equipment is shown and labeled in 
Appendix 1, Figures A and B. Typical 
coring equipment consists of the parts 
listed in Appendix 1. 

6.1.2.2 only major equipment components are 
listed in Appendix 1, obtain the required 
supporting supplies which include: 
electrical tape, duct tape, chain 
wrenches, bolt drivers, screw drivers, 
spatulas, core slicers, teflon sheets, 
parafilm, markers, sample jars. In 
addition, obtain other miscellaneous 
supplies needed to complete this 
procedure. 

CAUTION 
The corer should be asseunbled before launching the 
boat for convenience and safety. 

6.1.2.3 Assemble the coring equipment. Guidance 
for assembly can be found in Appendix 2. 
The Figures A and B in Appendix 1, are an 
illustration of typical coring equipment. 

856D0160.004 
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Verify that all core liners to be used to 
take the samples have been decontaminated 
as per 5-21000-OPS-F0.03, General 
Equipment Decontamination. If this has 
not been accomplished decontaminate all 
core liner to be used per 5-21000-OPS- 
F0.03. Decontaminate the boat and anchor 
prior to sampling as required by 5-21000- 
OPS-SW.06, Field Sampling at Rocky Flats 
Plantsite. No decontamination is 
required for offsite sampling. 

6.1.2.4 

CAUTION 
At no t h e  shall personnel touch Or Oth8Ni88 
introduae contaminants to the inaidam of the 
core liners and aaps following 
decontanination. 

6.1.2.5 Document completion/verification of core 
liner decontamination on the CSDF. 

6.1.2.6 Verify that the core sampling equipment 
is secured to the boat. 

6.1.2.7 Don personal flotation devices, and then 
launch the boat. 

6.1.3 Core Sampling 

6.1.3.1 Proceed to the approximate sampling 
location and then drop anchor at the 
desired coring location. 

6.1.3.2 Record the relative positions to the 
shoreline, islands, or other landmarks on 
the CSDF. Surveying or telemetry 
equipment may also be used to reference 
the sampling location. 

\ 
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6.1.3.3 

6.1.3.4 

6.1.3.5 

6.1.3.6 

6.1.3.7 

6.1.3.8 

6.1.3.9 

6.1.3 . 10 
6.1.3.11 

Determine the approximate depth. A 
fathometer (depth-finder) may be used to 
determine the approximate depth to the 
bottom. Sounding with a tape measure may 
also be used. This measurement is solely 
for estimating when the corer will 
contact the bottom. 

Carefully deploy the corer off the side 
of the boat. 

If a liner is already installed go to 
6.1.3.7. 

Determine the necessary liner type from 
the Core Sample Data Form (CSDF) 
(Appendix 3) : 

i) If the sampling is for 
inorganic constituents verify 
that a plastic core liner was 
used. 

ii) If the sampling is for organic 
constituents verify that a 
steel core liner was used. 

Check the valve assembly to make certain 
that the valve is free to operate against 
its spring pressure. 

Check all fittings, and ensure that the 
corer is assembled properly. 

Fill the coring box with lake water or 
dry ice to keep the cores cool. 

With the corer fins at the water surface, 
set the zero on the E-Reel. 

Slowly, lower the corer to approximately 
10 to 20 feet from the bottom by slightly 
relieving the brake pressure on the E- 
Reel. The E- eel can be used to adjust 
the depth if t 3 e corer is closer than 10 
feet from the bottom. 

1 856D0160.004 
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6.1.3.12 Attempt to release the brake tension 
completely at approximately 10 to 20 feet 
from the bottom (gaged using the E-Reel 
depth gage) to allow the corer to free 
fall into the bottom. 

6.1.3.13 If the corer is released from a depth of 
less than 10 feet, check to see if a 
complete core is obtained (i.e. a full 
core barrel of sediment). If a complete 
core is not obtained, discard the sample 
and repeat the process starting at Step 
6.1.3.4, and lengthen the free-fall 
depth. Note the problem on the CSDF, no 
other QA documentation of this problem is 
required. 

856D0160.004 

6.1.3.14 AS BOON AB the tension on the cable 
decreases, stop the reel to avoid laying 
excess cable on the deck. 

6.1.3.15 Tighten the cable by hand until tension 
is observed, and read the depth on the E- 
Reel. This is the depth to the bottom, 
record it on the CSDF. This depth can be 
used for subsequent coring to indicate 
when to stop the reel. 

6.1.3.16 Raise the corer to the deck with the E- 
reel. Keep the core in a vertical 
position at all times. 

6 1.3 17 Use a piece of tef lon to line the Caplug. 
Cap the bottom of the core liner with a 
plastic cap (Caplug) under the water 
surface A8 SOON AS the corer comes to the 
surf ace. 

6.1.3.18 Keeping the core in a near vertical 
attitude, one person holds the valve 
assembly to keep the core sample in the 
corer while another person disassembles 
the bottom of the corer. 

\ 
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CAUTION 
When oompleting 6.1.3.19 do not let the 
lake water enter the top of  the aoro 
liner. 

6.1.3.19 Carefully remove the core liner and core 
sample from the corer by sliding the 
liner out of the corer (down into the 
water) . 

6.1.3 -20 

6.1.3.21 

6.1.3 . 22 
6.1.3.23 

6.1.3 -24 

Remove the valve assembly, and cap the 
top of the core using the appropriate cap 
with a small slit cut in the top. 

Dry the core liner with a towel or paper 
towels . 
Tape the cap edges with electrical tape 
to seal the core. 

Press the top cap gently to remove any 
head space between the cap and the water 
surface, and tape the top of the cap with 
duct tape. 

Procedure 5-21000-OPS-F0.13, 
Containerization, Preservings, Handling 
and Shipping of Soil and Water Samples 
requires the following labels. Label the 
duct tape with the following information: 

1. sampling Location, 
2. Sequence number of core (i.e. 

first, second, etc. core 
sampled at that location, time, 
and date) ,and 

4. activity name and/or number. 
5. analyses required. 
6. samplers initials. 

3. EG&G. 

NOTE 
The core box must be kept in a vertical 
attitude at a l l  times. 

856D0160.004 
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Decontaminate the exterior of each sample 
container as required by 5-21000-OPS- 
F0.03, Section 6.2: General Equipment 
Decontamination, subsequent to sampling. 

6.1.3.25 

6.1.3.26 Place the core in the core box for 
storage and subsequent processing on 
shore. 

6.1.3.27 Clean the corer with lake water to remove 
any gross quantities of debris/sediment 
before installing another core liner or 
before hoisting the corer onto the deck. 

6.1.3.28 Install another core liner, as described 
in Appendix 2 Steps 6 to 16, if 
additional cores are to be taken. 

6-1.3.29 When coring at a particular sight is 
completed, hoist the corer onto the deck, 
and secure the corer to the deck by 
tightening the cable and tying the corer 
to the deck with rope. 

6.1.3.30 If additional cores are to be taken at 
another location, raise the anchor, and 
proceed to the next coring location then 
repeat Step 6.1.3.2 thru 6.1.3-28. 

6.1.3.31 If core sampling is complete raise the 
anchor, and proceed to shore. 

6 . 1 . 3 . 32 After reaching the shore, disassemble the 
corer by loosening the collars and 
disconnecting the cable from the corer. 
Reel up the cable and store the E-Reel in 
its case. 

6.1.3.33 Properly store the battery by capping the 
terminals. 

856D0160.004 
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Initiate the chain of custody form per 5- 
21000-OPS-F0.24. The information on the 
sample label can be used to complete the 
sample data on this form. The CSDF(s) 
should be completed immediately after 
sampling. 

6.1.3.34 

6.1.3.35 Document any off-normal concerns in the 
comment section co the CSDF (s).Indicate 
if the core(s) is to be sectioned in the 
field on the CSDF and then sign and date 
the field collection portion of the CSDF, 
after 'Prepared by:'. 

6.1.3.36 If the core is to be sectioned in the 
field go to Section 6.1.4 and otherwise 
arrange for transportation to the 
laboratory and transfer as necessary. 
Update the Chain-of -Custody form per 5- 
21000-OPS-F0.24 upon transfer of custody. 
Transmit data to EG&G Rocky Flats 
Environmental Data System (RFEDS) 
personnel as per 3-21000-OPS-F0.14, Field 
Data Management. The core must be 
sectioned within 2 hours of collection. 

601.4 Core Extrusion and Bample Preparation 

6.1.4.1 Set aside one core from each location for 
use in obtaining the physical description 
of the core. This core will be handled 
per Section 6.1.5, rather than sections 
6.1.4.2 through 6.1.4.18. 

6.1.4.2 Determine the intervals into which the 
core is to be sectioned by reviewing the 
task work plans. 

NOTE 
This task may be performed on site (on shore) 
or in a laboratory, but the sectioning ahall 
be done within two hours of taking the eore 
samples. The extrusion task (steps 6.1.4.3 to 
6.1.4 .18)  requires two people. 

856D0160.004 
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The tools required for this task include 
a piece of flexible plastic tubing, the 
extrusion stick, stainless-steel or 
plastic core slicers, spatulas, sample 
containers and core sample measurement 
rings. The core-sample measurement rings 
are pre-cut and decontaminated pieces of 
core liner cut to the desired length of 
the sampling interval. 

6.1.4.3 

6.1.4.4 Remove a core from the core box; keeping 
the core vertical at all times. 

CAUTION 
Take care not to disturb the 8ediment/watmr 
interface. 

85600160.004 
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6.1.4.5 

6.1.4.6 

6.1.4.7 

6.1.4.8 

Remove the top cap and siphon the 
overlying water o f f  of the core using 
either tygon or teflon tubing; being 
careful not to disturb the sediment/water 
interface. Leave approximately 1.0 to 
1.5 centimeters of water on top of the 
core. 

Remove the tape from the bottom cap of 
the core and position the top of the 
extrusion stick (Figure B) near the 
bottom cap of the core. The extrusion 
stick consists of a handle as long as the 
core liner with a rubber stopper/plunger 
on the top end. The outside diameter of 
the stopper should equal the inside 
diameter of the liner. 

The person who will be holding the core 
liner should stand on a platform 
approximately as high as the core liner 
is long. 

Quickly remove the bottom cap, and 
simultaneously slide the plunger of the 
extrusion stick into the core liner. 
This procedurp requires one person to 
hold the extr'usion stick, and one person 
to hold the core liner. 
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6.1.4.9 

6.1.4.10 

6.1.4.11 

6.1.4.12 

Use 

Slowly extrude the core to the top of the 
liner by pushing the liner down on the 
extrusion stick until the core is 
approximately 1.0 centimeter from the 
top. 

Hold a core-sample measurement ring flush 
with the top of the liner, and extrude 
the core out of the liner and into the 
measurement ring until the top of the 
core is approximately flush with the top 
of the measurement ring. 

Slide a core slicer between the top of 
the core liner and the measurement ring; 
slicing the core in the process. 

Slide the core slicer off the top of the 
core liner to cleanly section off the top 
sample. 

NOTE 
a plastic spatula for inorqanio 

constituent samples. - use a stainloss-iteel 
mpatula for organic constituent muaples. Th8 
containers should b8 plastic for inorganio 
constituent samples and amber glass for 
organic constituents. 

6.1.4.13 Transfer the core section to a pre- 
labeled container using a spatula. 

CAUTION 
Special care must be taken to ensure that no 
head space is left in the sample jar in 
containerisation of the organic constituent 
samples (Richard FOX, USEPA, oral 
communication, 1992) 

6.1.4.14 Gently push the sample into the sample 
jar so that the jar is slightly 
overfilled. 

\ 

- 
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Cap the sample jar; being careful to keep 
the threads of the jar free of sample to 
ensure that a tight seal is obtained. 
Label the sample with the depth of the 
core, starting from 0 depth at the 
sediment/water interface. For example: 
the top 5 cm section of a core is 
labelled 81000-005 aunt. Record all sample 
labels in the sectioning part of the 
CSDF . 

6.1.4.15 

6.1.4.16 

NOTE 
Additional sample oontainerisation prooeduros 
axe contained in SOP F0.13, Containoriring, 
Preservfng, Handling, and Shipping o f  Soil and 
Water Samples. 

6 1.4 17 

6.1.4.18 

6.1.5 Core 

Normally 

Continue to divide the core into sections 
and containerize the samples using the 
Steps above (Steps 6.1.4.7 to 6.1.4.15) 
using clean, decontaminated core-sample 
measurement rings, spatulas, and core 
slicers for each sample. 

After the core has been completely 
sectioned and c o n t a i n e r i z e d , 
decontaminate the core liners, liner 
valve assemblies, spatulas, core slicers, 
sample measurement rings, caps, and 
extrusion stick and store the equipment 
as per 5-21000-ADM-FO.03, General 
Equipment Decontamination. 

The samplers shall complete the Core 
Sectioning portion of the CSDF and then 
sign and date this portion. Document any 
off-normal concerns in the comment 
section of the CSDF(s). 

Description 

NOTE 
a physical description of the eore - 

material shall be done on bne Gore from each 
sampling location. \ 

856D0160.004 
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6.1.5.1 

6.1.5.2 

6.1.5.3 

6.1.5.4 

6.1.5.5 

6.1.5.6 

6.1.5.7 

6.1.5.8 

Obtain the core(s) set aside for 
preparation of core descriptions in Step 
6.1.4.1. 

Layout a white background such as white 
paper. 

Extrude the core (as described in Steps 
6 . 1 . 4.3 to 6.1 . 4.9) horizontally onto a 
white background (see Step 6.1.5.2). 

Split the core in half longitudinally 
with a spatula, and open the core to 
reveal the middle of the core. 

Align a measuring instrument such as a 
yard stick, or measuring tape along the 
side of the core with the zero mark at 
the top of the core. 

CAUTION 
Personnel using photographio .quipmont on 
RFP shall comply with tho rpplicrablo 
security requirements for posaoasion of 
such equipment. 

Photograph and qualitatively describe the 
core material in terms of color, texture, 
and composition on a CSDF. The core 
description color shall be determined 
using original Munsell standards. 

Note 
ggMunsellgg is a registered trademark. 

Measure the positions of distinctly 
colored and/or textured layers of the 
core with a ruler, tape, or meter stick 
by measuring from the top of the core, 
and record the positions on the CSDF. 

After the core description is complete, 
dispose of the core materials as per 
procedures in SOP FO.09, Handling of 
Residual Samples. 

856D0160.004 



POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING 

MANUAL Page: 17 OF 53 
0 OPERATIONS PROCEED- Procedure No: SW.17, Revision 0 

Category 2 Organization: Enviromental Restoration 
Effective: 9/25/92 

6.1.5.9 Complete the balance of Core Description 
portion of the CSDF and then sign and 
date this portion. Document any off- 
normal concerns in the comment section of 
the CSDF(s) . 

6.1.5.10 If additional cores remain to be 
described repeat Steps 6.1.5.1 to 
6.1.5.9. 

6.2 Core Sam o er 

NOTE 
A large gravity corer might not be appropriate for 

detention pond. In this aase, h8nd-hold, soro- 
aontamination, drive aorers or hand-hold gravity 
corers are used (Figure C in Appendix 4). 

Coring 8 SMll, shallow pond 8UCh 88 an BFP 

6.2.1 Equipment 

6.2.1.1 Obtain a hand-held, drive corer or 
gravity corer (see Appendix 4) . The 
drive corer should be used if one or both 
of the following apply: (1) the desired 
core length is greater than 3-feet long; 
(2) the bottom material is too coarse to 
obtain a sample with the drive sampler, 
otherwise the hand-held gravity corer is 
recommended. 

856D0160.004 
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NOTE 
The drive corer Consists Of a Stainl8SS08t88l 
aore barr8l and either plastic or 8tainl888- 
steal, sero-contamination liners. A nom8 con8 
or a catch8r i8 attached to th8 8nd of th8 
aorar to k8ep the core sample in th8 1in.r 
(Figuro C in Appendix 4). A T-typo h8ndl8 
with ext8nsion rods are attach84 to th8 cor8 
barrel. A slide hammer attachmmnt is us86 to 
driV8 the oorer into the bottom ut8rial if 
nec8s8ary. The hand-held gravity coror i a  
analogous to the large garvity corer d8scrib.d 

th8 hand-held version is much smaller. Th8 
core uctru8ion equipment used to uctrud8 th8 

equipment used for th8 larger gravity cor8r 

in S8atiOn 6.1 (Figure D in App8ndix 4 ) ;  Only 

8mpl8 from the corer is th8 8-8 a8 th8 

(Steps 6 .1 .4 .3  to 6 . 1 . 4 . 9 ) .  

6.2.1.2 Obtain the tools needed for extrusion. 
This includes core-sample measurement 
rings, core slicers, spatulas, and an 
extrusion stick. 

NOTE 
The core barrels for the hand-ha14 aor8r8 
are approximately 2.0 to 3.0 feat long; 
whereas the core barrel for the large 
gravity corer is approximately b.0 to 6.0 

stick for the smaller hand-h8ld aorar 
need only be about 3.0 to 4.0 feet long. 
See Step 6.1.4.3 for f~rth8r d8tails on 
core extrusion equipment. Bpeaifications 
for the hand-held eero-eontamination 
aorers are listed in Appendix 4. 

feet long. Therefore, th8 ~ ~ t r ~ 8 i o n  

6.2.1.3 Assemble the hand-held drive corer as 
described by the manufacturer's 
instructions. 

856D0160.004 
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6.2.1.4 Verify the liner type on the Core Sample 
Data Form (CSDF) (Appendix 5): 

i) If the sampling is for 
inorganic constituents verify 
that a plastic core liner was 
used . 

ii) If the sampling is for organic 
constituents verify that a 
steel core liner was used, 

6.2.1.5 Decontaminate all components that will 
come in contact with the sample per 
procedures in 5-21.000-ADM-F0.03, General 
Equipment Decontamination prior to 
sampling. 

6.2.1.6 Install the appropriate liner into the 
corer as described in the manufactures 
instructions. If a liner is already 
installed go to the next step. 

CAUTION 
At no t h e  nhall personnel touoh or othor 
nouroen introduoe contaminant8 to the in8id.8 
of the core liners and caps. 

6.2.2 Sampling with the Hand-Held Drivo Corer 

6.2.2.1 Don personal flotation devioeu, and then 
launch the boat. 

6.2.2.2 Proceed to the approximate sampling 
location and then drop anchor at the 
desired coring location. 

6.2.2.3 Verify and reference the location by 
recording relative positions to the shore 
line, islands, or other landmarks on the 
CSDF. Surveying or telemetry equipment 
may also be used to reference the 
sampling location. 

\ 
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6.2.2.4 Attach extension rods to the corer, and 
lower the corer down into the water. 

6.2.2.5 Add extension rods until the corer 
reaches the bottom. 

6.2.2.6 Attach either the T-handle or the hammer 
attachment to the top extension rod and 
force the corer into the bottom sediments 
until the entire core barrel is embedded 
in the bottom material or until 
considerable force is required to drive 
the corer deeper. The T-handle may be 
used in loosely consolidated sediments, 
but the hammer will be needed for more 
compact sediments. 

6.2.2.7 Retrieve the corer by pulling the core 
straight out of the bottom. Keep the 
corer vertical at all times. 

6.2.2.8 Disassemble the extension rods as the 
corer is brought to the surface. 

6.2.2.9 AS SOOW A8 the corer is brought aboard 
the boat, remove the catcher and cap the 
bottom of the core liner. 

6.2.2.10 Remove the core liner from the core 
barrel and cap the top of the core. 

6.2.2.11 Dry the core barrel with a towel or paper 
towels, and tape the caps to the core 
liner with electrical tape. 

, 
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6 . 2 . 2 . 1 2  Place a piece of duct tape on the core 
liner as a label for the core. Label the 
duct tape with the following information 
using a permanent marker: 

85600160.004 

1. sampling Location, 
2. Sequence number of core (i.e. 

first, second, etc. core 
sampled at that location, time, 
and date), 

3 .  EGfG 
4 .  activity name and/or number 
5. analyses required 
6 .  sampler's initials 

NOTE 
The core bo% must be kept in a vertioal 
attitude at a l l  times. 

6 . 2 . 2 . 1 3  Place the core in the core box for 
storage and subsequent processing on 
shore. 

6 . 2 . 2 . 1 4  Clean the corer with lake water to remove 
any gross quantities of debris/sediment 
before installing another core liner or 
before lifting the corer onto the deck. 

6 . 2 . 2 . 1 5  If additional cores are to be taken, 
raise the anchor and proceed to the next 
coring location, then repeat steps 
6 . 2 . 2 . 4  thru 6 . 2 . 2 . 1 4 .  

6 . 2 . 2 . 1 6  If core sampling is complete raise the 
anchor, and proceed to shore. 

6 . 2 . 2 . 1 7  Disassemble the corer, and store it in 
its case. 

6 . 2 . 2 . 1 8  Go to section 6 . 1 . 4  for core sectioning 
and description procedures and sample 
preparation. 

\ 
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6,203 Sampling with the Hand-Held Gr8vitp Coror 

6.2.3.1 

6.2.3.2 

6.2.3.3 

6.2.3.4 

6.2.3.5 

6.2.3.6 

6.2.3.7 

6.2.3.8 

A hand-held gravity corer is used to 
obtain core samples in shallow water (less 
than 20 feet) where a core sample of the 
top 3-feet (or less) of bottom sediment is 
desired. See Appendix 4-Figure F for an 
illustration of the hand-held gravity 
corer . 
Decontaminate the hand-held gravity corer 
components as described in steps 6.2.1.4 
through 6.2.1.6. 

Refer to Appendix 4 for assembly 
instructions for the hand-held gravity 
corer . 
Prepare for sampling by following steps 
6.2.2.1 through 6.2.2.3. 

Cock the valve cap on top of the corer so 
that the spring-loaded catch mechanism is 
holding the notch on the valve shaft 
(Appendix 4-Figure G). 

Secure the end of the corer retreiving 
rope to the boat. Suspend the corer over 
the side of the boat by the hoisting rope, 
and release the rope to allow the corer t o  
free fall into the bottom sediment. 

Hold the retreiving rope taught, and clip 
the brass-swivel messanger onto the rope. 
Release the messanger to trigger the 
spring-loaded catch mechanism; thereby 
sealing the top of the corer with the 
valve cap. 

Hoist the corer by hand to the water 
surface and go to step 6.2.2.9 to 
continue core sample processing, 
decontamination, and documentation 
procedures. 

\ 
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6.3 pottom-Sediment Grab Samlinq 

0 

NOTE 
Th8 prof8rr.d oquipmant for obtaining pond 8nd ro8orvoir 
bottom 88dhant samples is the Eekman Grab (Drc.bg0) 8ad 
th8 USBM-60 bottom rrediment sampler. The Eokun Grab i a  
proferrod boclruso of its 0188 of oporrtion and tho large 
8a8lplO .in8 it prOVid88. The USBM-60 8-pl.r i 8  U 8 O f U l  
for obtaining 8arpplorrwithminimalfineprrtioulrtolo~~ 
in retrieving the sample from the bottoa, but tho USBN-60 
doerr not Obt8iD the large quantity of 8arplo that tho 
Eekmn Grab provides. 

6.3.1 Initiation of  Bottom-Sediment Gr8b Suppling 
Activity 

6.3.1.1 Review the SSCF(s) to determine if the 
documentation is complete and the 
location is clear. The Sample Tracking 
Personnel will assign the sample sequence 

additional information i s  required 
contact your supervisor or designee for 
additional information and revise the 
SSCF(s) as needed to be consistent with 
the requirements of 3-21000-ADM-13.01, 
Quality Assurance Records Management. 

number(s) prior to sampling. If 

6.3.1.2 If the SSCF(s) does not have a unique 
datasheet number record one on the 
datasheet. If no other instructions are 
provided this number can be generated as 
described in Appendix 8. 

6.3.1.3 Record your name and the date on the 
SSCF(s), if not already present. 

6.3 . 1.4 Record on the datasheet your knowledge of 
the sample required and any instruction 
from your supervisor, regarding whether 
the Eckman Grab or the USBM-60 sampler 
should be used. 

- 
856D0160.004 
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NOTE 
Th8 E c k u n  Grab is desoribed in Appendix 6. 
Th8 USEM-60 sampl8r is described App8rrdir 7. 
Th8 instructions/guidance for operation of 
th8se samplers are loeratod in thes8 

a real and boom (Figure A of Appondix 1) to 

th8 samplmr once the sampling meahanius are 
tripped with a sounding messenger. 

App8ndiO.s. Both samplers r8q~irO th8 U80 Of 

low- th8 SUlp18rS to the bottom a d  rotri8ve 

6.3.1.5 

6.3.1.6 

6.3.1.7 

similar 

Obtain either Eckman Grab or USBM-60 
samplers (or if needed both samplers) per 
the instructions of your supervisor. 

Obtain the reel and boom equipment 
described in Appendix 1 (the core 
equipment is not required). Typical 
equipment is shown and labeled in 
Appendix 1 Figures A and B. 

Only major equipment components are 
listed in Appendix 1 Also obtain the 
required supporting supplies such as 
electrical tape, duct tape, chain 
wrenches, bolt drivers, screw drivers, 
spatulas, markers, sample jars, and other 
miscellaneous supplies. 

NOTE 
equipment that meets th8 above 

spec~fications~may be substituted. 

CAUTION 
The equipment should be assembled b8fOr8 launahing 
the boat for convenience and safety. 

6.3.1.8 Assemble the reel and boom equipment and 
attach the sampler (Steps 1 to 4 and 17 
of Appendix 2). Guidance for assembly 
can be found in Appendix 2. Figure C in 
Appendix 1 is an illustration of typical 
boom and reel equipment. 

856D0160.004 
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6.3.1.9 Decontaminate the sampler as per 5-21000- 

Decontamination. Decontaminate the boat 
and anchor prior to sampling as required 
by 5-21000-OPS-SW.06, Field Sampling at 
Rocky Flats Plantsite. No 
decontamination of the boat is required 
for offsite sampling. 

I OPS-F0.03, General Equipment 

CAUTION 
At no t-8 ahall personnel touch or othoNia0 
introducr8 contaminants to the inaid88 of the 
8ampl.r following deoontamination. 

6.3.1.10 Verify that the sampling equipment is 
secured to the boat. 

6.3.1.11 Don personal flotation davicoa, and then 
launch the boat. 

6.3.1.12 Proceed to the approximate sampling 
location and then drop anchor at the 
desired coring location. 

6.3.1.13 Verify and reference the location by 
recording relative positions to landmarks 
on the shore line, islands, or other 
landmarks on the SSCF. Surveying or 
telemetry equipment may also be used to 
reference the sampling location. 

6.3.1.14 Take the sample by slowly lowering the 
sampler to the bottom with the reel and 
boom and tripping the sampling mechanism 
as described in Appendices 6 and 7. 

CAUTION 
Care should be taken to process ample8 for 
organic constituents as quickly aa poaaible. 

6.3.1.15 Upon hoisting the bottom sediment 
samplers to the surface, the sediments 
should be processed and containerized for 
analysis according to Section 5.4.2 of 5- 
21000-ADM-SW.06, Sediment Sampling. 
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‘ 0  

6.3 . 1.16 
a. 

b. 

C. 

6 . 3 . 1.17 

6.3.1.18 

6.3.1.19 

6.3 . 1.20 

6.3.1.21 

6.3.1.22 

6.3.1.23 

When containerizing the sample verify 
that: 

no head space exists in the sample 
container, and 

the threads on the container are free of 
debris to ensure that the sample 
container seals tightly. 

the sample container will be labelled in 
accordance with 5-21000-OPS-F0.13. 

Decontaminate the sampler between samples 
and prior to storing the sampler after 
use according to 5-21000-ADM-F0.03, 
General Equipment Decontamination. 

If additional samples are to be taken 
raise the anchor, and proceed to the next 
location and repeat steps 6.3.1.9 thru 
6.3.17. 

If sampling is complete raise the anchor, 
and proceed to shore. 

Disassemble the corer by loosening the 
collars and disconnecting the cable from 
the corer. Reel up the cable and store 
the E-Reel in its case. 

Properly store the battery by capping the 
terminals. 

Initiate the chain of custody form per 5- 
21000-OPS-F0.24. The information on the 
sample label can be used to complete the 
sample data on this form. 

Document any off-normal conditions in the 
comment section of the CSDF(s) Complete 
the SSCF(s) for the samples. Then sign 
and date the SSCF (6) after ‘Prepared 
by: I .  
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6.3.1.24 Arrange for transportation to the storage 
or laboratory per the directions on the 
SSCF(s) or from your supervisor. Update 
the Chain-of-Custody form per 5-21000- 
OPS-F0.24 upon transfer of custody. 
Transmit data to W E D S  per 3-21000-OPS- 
F0.14, Field Data Management. 

6 . 4  Waste Manaaemant 

Wastes such as personal protective equipment, excess sample 
materials, paper towels, decontamination water, and so forth 
shall be handled according to procedures outlined in the 
following procedures: 

0 5-21000-ADM-F0.03, General Equipment Decontamination 
0 5-21000-ADM-F0.04, Heavy Equipment Decontamination 
0 5-21000-ADM-F0.06, Handling of Personal Protective 

Equipment 
0 5-210000-ADM-F0.07, Handling of Decontamination Water and 

Wash Water 
0 5-21000-ADM-F0.09, Handling of Residual Samples 

7 0  RECORDS 

The CSDF and SSCF will be QA records when completed, but they 
are not complete at the conclusion of this procedure. 
Completion of these records requires verification per 5-21000- 
ADM-F0.14, Field Data Management. 

Initiate the chain of custody form per 5-21000-OPS-F0.24, 
Chain of Custody. Then transmit data to RFEDS per 3-21000- 
OPS-F0.14, Field Data Management. 

\ 
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APPENDIX 1 
Coring Equipment 

Part 
Approximate 

nat.rial R4Jmmmm FScnu.I.) 

Weight Stand Galvanized Steel 4 -long 
16"-Dia . A 

Driving Weights Lead 50 kilograms / EA A 

Couplings Galvanized Steel 2.9" I.D., 
threaded 

A 

Core Barrel Galvanized Steel Must fit Couplings A 
2.9" I.D. 

Core Liner Clear Plastic 2.9" O.D. A&B 
or Stainless Steel 2.6" I.D. 

Nose Cone Brass Must f i t  end of not shown 
core barrel 

Benthos Liner 
Valve PVC and Steel Must fit end of A&B 
Assembly core liner 

Liner Caps #45 Waplugs" 2.9" I.D. B 

Plastic Fingers PVC attached Must fit core A&B 
to galvanized barrel end 

coupling 

Hose Clamps Steel To fit Core Barrel AIB 

\ 
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APPENDIX 1 (continuedl 
Foriacr mirr ment 

Carabiner Steel 3/8" O.D. D 

USGS E-Reel Steel 
with Steel 
Cable 

Marine 12-Volt Battery 

Cable must be C 
at least 125 
feet long 

Used to power Not shown 
E-Reel 

Boat with 6-8' Boom At least 30' long Not shown 

Core Storage Wood or Plastic Should contain Not shown 
Box cores in cool, 

dark environment 

\ 
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Driving 
W el g hts 
(Donuts) 

Core Bar 

Plastic Finger 

Hose Clamp- 

Cor- Liner \ 

Extrusion Stick 

Assembled Corer 
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B A P P ~ I X  1 (conti 
coring Equipme 

Figure B 

.nued) 
int 

I 
I 

D 
I 

I 

A&B - Assembled Core Liner with Liner Valve Assembly 

C - Core Liner installed in Weight Stand and Finger Assembly 

D -- Capped Core Liner After Core Sample IS Collected 

E -- Capped and Labeled Core Sample 

\ 
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Coring Equipment \ Figure C 

n Mount 

Depth Gage 

Brak 
--rc__* B 

e- m USGS E-Reel ?' Hand Crank 
I 

d 



POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE Procedure No: SW.17, Revision o 
MANUAL Page: 

Effective: 
33 OF 53 

9/25/92 
Category 2 Organization: Enviromental Restoration 

ApPmIX 1 (continued) 
Coring Equipment 

Figure D 

Assembled Coring 
Equipment in sampling 
position 

Assembled Coring 
Equipment in stowed 
position 
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APPENDIX 2 
Coring Equipment Assembly Instructions 

1. 

2 .  

3 .  

4. 

5. 

Assemble the tools required for assembly of the gravity coring 
equipment (e.g., screwdriver, boltdriver, chain wrench, and 
pliers). 

Attach the E-Reel to the boom as per the manufacturer's 
instructions, and thread the cable through the boom. 

Attach the cable to the top of the weight stand with the 
carabiner. 

Attach the battery to the E-Reel using cables supplied with E- 
Reel. 

Slide the driving weights onto the weight stand. Vary the 
number of driving weights according to the degree of 
consolidation of the bottom sediments. 

Push the liner valve assembly onto the top of a 
core liner. 

The core liner8 should be decontaminated as per SOP 
Equipment Decontamination. 

NOTE 

decontaminated 

F0.03, O8ner.l 

7.  

8 .  

9. 

10 . 

11. 

Seal the joint between the liner and the valve assembly with 
one or two turns of electrical tape. 

Ensure that the core liner contacts only clean, decontaminated 
materials during all steps prior to sampling. 

Plastic core liners are to be used only for inorganic 
constituent sampling. If sampling for organic constituents go 
to step 14. 

Screw the plastic fingers assembly onto the end of the core 
barrel and tighten the assembly with a chain wrench until 
secure. 

Insert the plastic core liner into the core barrel with the 
liner valve assembly up. 

I \ 
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APPENDIX 2 (continued) 
Coring Equipment Assembly Instructions 

12. Finally, secure the liner in the corer by tightening two hose 
clamps around the fingers using either a screwdriver or a bolt 
driver until secure. 

13. Go to step 17 

14. Stainless steel liners are used for organic constituent 

15. Add additional sections of the corer into the core barrel 

sampling. 

until the barrel is full. 

16. Attach the brass nose cone to the end of the core barrel to 
secure the liner in the barrel. 

17. Secure the assembled corer to the deck of the boat by taking 
up any slack on the cable and tying the corer to the deck w i t h  
rope. a 

\ 
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APPENDIX 3 
Core Sample Data Form (CSDF) 
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APPENDIX 3 (Continued) 

core Section Sample O t  

.rrrab.r Bumbrr v- 

~ -~ ~~ 

Sampler: 

Prepared By 
Prrnt Name srgnature Date 

Tranmmitted t o  RFEDS By: 
Prrnt #.au S r p M t u r e  Date 

WZDS Data Verified By- '\ 
Prmnt N l w  ~rpnaturm Date 

85600160.004 
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APPE#I)IX 4 

Hand-held, Drive Coring Equipment Specifications. 

Approximate 
Paxt Bateria Dimensions 

Core Barrel with Cap Stainless-Steel 3 ft. long x 2 in. I.D. 

Core Liner Butyrate or 
Stainless-Steel 

To Fit Core Barrel 

Core Liner Caps Butyrate To Fit Liners 

Hammer Attachment Steel 20 in. long-11 pounds 

Cross Handle and 
Extensions 

Chrome- 
Molybdenum 

16 in.-long Handle 
5-ft Extensions 

Core Catcher Stainless- To Fit Core Barrel 
Steel e 
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APPENDIX 4 (Continued) 

Hand-held, Drive Coring Equipment Specifications. 
Figure E 

Core 
Sampler 

HAMMER ATTACHMENT 

CORE CATCHER 

J 

1 Cross Handle and Extensions 
I 

L 
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I APPENDIX 4 (Continued) 

Assembly Instructions for the Hand-held Gravity Corer 

NOTE 
No tool8 are required to a888mble the hand-held gravity aor8r. 

1. Thread the core barrel into the fin assembly and hand tighten. 

2. Thread 1/4-inch nylon rope into the top of the fin assembly. 
The rope should thread through a small hole in the top of the 
fin assembly. Tie at least two overhand knots in the end of 
the rope to secure the corer onto the rope. 

NOTE 
The rope should b8 at l8a8t ten feet longer than th8 68pth of th8 
water. 

3 .  Test the knots in the rope to be certain that the corer will 
not slide off of the end of the rope. 

@ 4. Insert a decontaminated core liner into the core barrel. 

NOTE 
The cor8 liners should b8 decontaminated as per SOP F0.03, Gen8ral 
Equipment Decontamination 

NOTE 
Step 5 is optional and should be used only if the 0018 cramp10 is 
lost from the corer liner or if coar8e material is b8ing Gored. 

5. Insert the egg-shell catcher into the end of the core liner. 
The point of the catcher should be pointed toward the fin 
assembly (up). 

6. Screw the nose cone onto the end of the core barrel and hand 
tighten. 
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APPENDIX 4 (Continued) 

Hand-held, Gravity Coring Equipment 
Figure F 

! i  
i 
! 
I 

i 
ai 
Barrel 

Fin Assembly 
wth Valve Cap 
Mechanlsm 

I 
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APPENDIX 4 (Continued) 

Hand-held, Gravity Coring Equipment 
Figure G 

Too of Core 8aKd _.  . 
re Cap 

Spnng-Loaded 
Catch Mechanism 
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APPENDIX 5 

Sediment Sample Collection Form (SSCF) 

856D0160.004 
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Eckman Grab Sampler 
(From Welch, 1948) 
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I 

APPENDIX 6 (continued) 
Eckman Grab Sampler 
(From Welch, 1948) 

856D0160.004 
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APPENDIX 6 (continued 
Eckman Grab Sampler 
(From Welch, 1948) 
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APPENDIX 6 (continued) 
Eckman Grab Sampler 

(From Edmondson and Winberg, 1971) 

a 856D0160.004 
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APPENDIX 6 (continued) 
Eckman Grab Sampler 

(From Edmondson and Winberg, 1971) 

856D0160.004 
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APPENDIX 6 (continued) 
Eckman Grab Sampler 

(From Edmondson and Winberg, 1971) 

Effective: 9/25/92 

856D0160.004 
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APPENDIX 6 (continued) 
Eckman Grab Sampler 

(From Edmondson and Winberg, 1971) 

85600160.004 
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APPENDIX 7 
USBM-60 Sampler 

(From Guy and Norman, 1982) 

Fiyure 0 --hond-held Orion-woe bee-moteno1 urmoler 
US BMk-53 

-- 
I -zb-: -fit.' -2 
! 

\ -  

I Fi)vrc 9 --Wandine sann. driven iotaiv-wcLri 30-owno 
bea mateiiei semooier US BMh4 Aoooored from 
F l A S ?  $1963 p 103) 
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nPPEmXX 7 
USBM-60 

(From Guy and 

(Continued) 
Sampler 
Norman, 1982) 
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APPENDIX 8 
Generation of Unique Sample Numbers 

A datasheet or data form number can be generated by assigning it 
the number CSDF-XXXXX-111-MMDDYY-KK where, 

1. XXXXX is the location number if available (if unavailable 
or unclear this may be left out), 

2. 111 is your initials, 

3. MMDDYY is the date in the indicated format, and 

4. KK is a unique number assigned by you, typically the 
depth of the core section interval in units used in 
sectioning portion of the CSDF. 

e 856D0160.004 


